Antinociceptive effect of systemic gabapentin in mononeuropathic rats, depends on stimulus characteristics and level of test integration.
The anticonvulsant gabapentin is effective against neuropathic pain, but the primary site(s) and mechanism(s) of action are unknown. In order to explore the relative contribution of spinal versus supra-spinal mechanisms to the antinociceptive effect of gabapentin, this study used two differentially integrated nociceptive tests. We systematically compared the effects of various doses of gabapentin on the paw withdrawal to pressure (PWTP), a spinally coordinated reflex and the vocalization threshold to paw pressure (VTPP), a supra-spinal integrated test in the sciatic nerve constriction rat model of neuropathic pain. In addition, we evaluated the effect of gabapentin on the struggle latency to paw immersion into a non-noxious cold (10 degrees C) water bath. Similar lower doses (1-30 mg/kg) of gabapentin produced potent antinociception in the VTPP test but were devoid of effects on the PWTP. The effect was observed not only on the nerve-injured side, but also, although less pronounced, on the contralateral side. Only the highest dose (100 mg/kg) of the anticonvulsant was able to induce an increase in the nerve-injured paw threshold in both tests. In the thermal test, gabapentin (3, 10 and 30 mg/kg i.p.) dose-dependently increased the response time to the 10 degrees C stimulus. Gabapentin at 100 mg/kg but not at 30 mg/kg produced motor deficits in animals using the rotarod test. Taken together, our findings suggest that low doses of gabapentin have a preferential action on the more integrated pain-related behaviour in neuropathic rats. The present results confirm that gabapentin may be a useful approach for the clinical management of several aspects of neuropathic pain.